In absence of good quality data at a disaggregate level that is at a high frequency, the biggest question when a potential bubble phenomenon arises is whether or not the price swing is caused by shifts in fundamentals, which can be either imperfectly measured or mis-specified in the pricing model. One notable empirical finding emerges from my analysis: the trough-to-peak increase in real terms varies from 30 percent to 250 percent points among the 324 housing estates during the price upswing. This observation, made possible by the within-city comparison, discounts the theory that shifts in fundamentals were the main driver of the price upswing. The variation in the size of the price upswing cannot be explained by estate characteristics such as the 3 pre-upswing (baseline) price level. District fixed effects play a much greater role, suggesting local variations in the force behind the price upswing. Interestingly, pre-upswing media exposure, but not indicators of political uncertainties, increases with the eventual trough-to-peak price increase during the upswing.
One theoretical framework that is capable of explaining a dramatic price upswing and local variations in the size of the upswing is the overconfidence-driven speculative bubble model in Scheinkman and Xiong (2003) [speculation model henceforth]. Evidence is presented for a price bubble under this framework, in the form of a positive, contemporaneous return-turnover relationship. This relationship remains stable and robust after controlling for the baseline price and turnover levels, an array of estate characteristics and district fixed effects. As a second robustness check, a placebo sample period of the same length preceding the price upswing is examined and no similar results are found. Alternative frameworks are unable to reconcile the various empirical facts, as discussed in Section IV. Trends of an array of macro-economic fundamentals during the price upswing are described in Section V; no significant changes either in levels or in trends are observed. This paper does not explicitly rule out other models of bubble formation.
To exploit the rich data set for a more thorough investigation of a potential bubble, falsifiable implications of the speculation model concerning potential causes of the bubble are tested. Under the speculation model, three factors -increases in the degree of overconfidence, information volatility or the underlying uncertainties about property values -contribute to the size of the bubble. Hence housing bubbles can be much localized or isolated, depending on the locality and intensity of the issues that market agents disagreed upon. No substitution necessarily occurs unless there is a contagion of disagreement or uncertainties among the local area or 4 property. Keeping in mind that the trigger of the bubble is likely to be multi-faceted, I examine the media coverage on specific housing estates and the local political environment before and during the price upswing.
Media hype has been cited as a potential source of speculation (Shiller 2000, Case and Shiller 2003) . I calculate an estate-specific measure of media exposure 8 months prior to the price upswing by counting the number of property market-related articles in a major local business newspaper by month and by estate. This number for each estate is further broken down by tone: positive, neutral and negative, and then divided by the total number of units in that
estate. An additional indicator measures the per-unit number of estate-specific articles that relate to large-scale transactions by month. These four indicators track the intensity and nature of media exposure each estate received before the price upswing, controlling for the size of the estate.
To capture local political uncertainties, I focus on the local District Boards, which form the lowest level of the government structure and are responsible for procurement and utilization of public funds for the provision and monitoring of public services and facilities. They are consulted by the Town Planning Board in zoning regulatory planning. 2 The first fully direct elections of the District Boards took place in September 1994. It was widely known at the time of the election that elected members would be replaced by appointed Board members after the Handover in 1997. Exactly who would be replaced, and by whom, was unknown. I used two indicators to measure the extent of disagreement and uncertainties surrounding the District Board administration. First, the winning vote margin is inversely related to the divergence of opinions or disagreement. Second, the more "pro-China" the party the elected Board member belonged to, 5 the more likely the elected member would be re-appointed or be replaced by a candidate of similar ideology. Because it is unclear whether this mechanism operates at a sub-district (constituency) level or at the district level, results are shown with and without the district fixed effects.
A notable pattern emerges when the return-turnover relationship is allowed to differentiate by the media exposure or political uncertainty indicators. A higher number of news articles in a positive tone, especially those reporting large-scale transactions, relates to a more significant return-turnover relationship. The same is true for a wider winning margin in the District Elections and for the less "Pro-China" candidates. This exercise is by nature a joint test of the existence of a speculative bubble and its origins: while positive evidence is affirmative of both; the lack of it does not necessarily falsify the hypothesis of a speculative bubble. I interpret these results as suggestive evidence of link between the housing price upswing, media coverage and the political environment.
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This paper is organized as follows: the next Section describes the data set and market trends in the Hong Kong housing market. Section III lays out the speculation model and contrasts it with the existing literature; Section IV presents empirical evidence of a speculative housing price component during 1995-1997, followed by a discussion of alternative explanations in Section V. Section VI investigates the role of media coverage and political uncertainties. Section VII offers concluding remarks and thoughts on future research.
I. Data and the Price Upswing

A. Data
3 It is worth pointing out that my results do not directly speak to the importance of the role of newspaper coverage or political uncertainties in the housing bubble.
6
The CentaCity Index, which is used to describe market-wide trends, is publicly available. To focus on the large-scale housing estates with frequent transactions, 400 estates with a total transaction higher than 400 are included in my sample. As Figure 2a shows, not only do these 400 housing estates account for 85 to 95 percent of all residential market transactions during 1992 to 1998, movements in turnover for the 400 estates track the overall market trend.
This allows the construction of a panel data set which circumvents the comparability problem of cross-sectional data and the selection problem of repeat-sales samples. Although there is no information on the unit characteristics (example, view and floor level) for each transaction, the top and bottom 1 percent of (per square foot) price observations of each housing estate are discarded. [1994] [1995] [1996] [1997] [1998] despite the differences in transaction frequency by year.
Time-invariant, estate-specific characteristics are hand-collected for close to 300 estates; Note that the unit size data in Table 2 are hand-collected for each block of the estate whereas the statistics reported in Table 2 are based on sold units only.
The bottom panels of Table 2 show the media coverage and political variables.
Newspaper articles in the South China Morning Post were searched through LexisNexis using the estate names. Every article has been read to determine if it is related to the property market.
The tone of the relevant articles, either positive or negative, is recorded. Among the positive articles, those that discuss large-scale transactions are singled out. The article indicators are rescaled using the number of units in each estate, to adjust for the variation in news coverage due to the estate size.
The political affiliation of the District Board members and contestants is publicly available on the elections webpage. The political parties are rated by their statements on their webpage -after speaking to local newspapers and independent politicians, there seems to be little disagreement about how pro-Chinese government each party is. Each elected District Board member is assigned a Pro-China index on a five-point scale according to their political party affiliation, five being the most Pro-China.
B. Description of the Price Upswing
A couple of noteworthy facts emerge from a descriptive analysis of the price upswing; they inform the empirical focus of this paper. Two characteristics of the price upswing limit the extent to which it can be explained by macroeconomic factors: the co-movements of housing price and transaction volume, and the cross-sectional variation in the size of the price upswing. that the flattening of the distribution is not due to aggregation. Figure 3c shows considerable cross-sectional differences in the trough-to-peak price increases, defined as the percentage difference between the monthly average transaction price and the price trough. The inter-quartile range of the increase is 26 percentage points. The change in average housing prices in a given 9 year relative to the 1992 baseline and the standard deviation of the price distribution for that year are highly correlated (ρ=0.92; years 1993-1998) . Table 3 describes the cross-sectional variation in the trough-peak price increases in percentage points by time-invariant housing estate characteristics. A lower baseline price relates to a larger trough-peak price difference, consistent with findings in Case and Mayer (1996) , but this link becomes insignificant when district fixed effects are controlled for (columns 1 and 2). Pre-upswing media exposure, as measured by the per-unit number of news reports on the estate, increases with the trough-peak price increase. It is not due to a proxying effect for turnover activities (columns 3 and 4). I experimented with numerous estate characteristics and Table 3 presents the more interesting results. The estate characteristics are controlled for in the test for speculative activities as a robustness check, and their inclusion or exclusion does not affect the conclusions.
II. The Speculation Model and Relevant Literature
The speculation model in Scheinkman and Xiong (2003) is a continuous-time solution of the speculation model with heterogeneous beliefs first proposed by J. Michael Harrison and David M. Kreps (1978) , using overconfidence as a mechanism to generate divergence in beliefs.
While the model is sophisticated in formulation, the intuition is straightforward. Overconfident agents, who believe their information sources or price signals of choice to be more precise than they actually are, disagree about the fundamental value of an asset even in the absence of asymmetric or private information.
Agents adjust their valuation of the asset as new information arrives. With short-selling constraints, this introduces a speculative motive to own the asset for the option to sell the asset to 7 All results reported in this paper remain quantitatively and qualitatively identical regardless of the choice of baseline year (1992 vs. 1993) . Regressions using year 1993 as baseline are available upon request.
another agent who might in the future value the asset at a price higher than the original purchase price. This option is particularly valuable because of its recursive nature: each buyer has the option to re-sell it to someone else, who can then sell it again, and so on. Given that the asset is sold at any point to an agent with the highest valuation, the purchase price, which is the sum of the valuation and the option value, is higher than the highest market valuation. This implies a non-zero, non-fundamental price component: a bubble.
The size of the bubble increases with the level of overconfidence, the volatility of information, and the underlying uncertainties about the asset. Also, depending on the locality of the issues that agents disagree about, this model is capable of explaining cross-sectional differences in the bubble size. Once the trade barrier for speculative trading is reached, there will be a frenzy of trading, implying a co-movement of prices and turnover. A testable implication of the model is therefore a contemporaneous and positive correlation between the size of the bubble and turnover rate.
This model is different from other models of price bubbles in important ways. Aside from its ability to reconcile a price bubble with localized price increases and higher trading volume, it enables one to abstract from a fundamental analysis. Because of the difficulty of correctly measuring the fundamental values of property, this approach yields results with more credibility.
Lastly, this model allows, upon the evidence of a bubble, an empirical examination of its potential causes through an investigation of market disagreement and uncertainties. Most models discuss the sustainability of a bubble but treat triggers of the bubble as exogenous, leaving the timing and reason of the bubble unexplained (Brunnermeier 2008). Sunspot models, which can explain localized price movements, do not specify the origin of the extrinsic uncertainty (David Cass and Karl Shell 1983) . While the next Section presents supporting evidence for the speculation model and argues that there existed a price bubble in the Hong Kong housing market between 1995 and 1997, this paper does not explicitly test or rule out other models of bubble formation.
III. Evidence of a Bubble
A.
Return-Turnover Correlation
The contemporaneous and positive relationship between the size of the speculative price component and the turnover rate is the empirical focus of this paper. As a first cut, a pooled regression of the following form is estimated:
(1)
where ∆P it is the percentage change in prices at estate i during month t, relative to the trough price level of estate i.  is a constant term and V it is the log turnover rate at estate i during month t. X i , Y t and Q t are estate, year and quarter fixed effects respectively. ε it is an error term. The analysis is performed separately for the speculative period (Oct 1995 -September 1997 and for the non-speculative period (July 1993 -June 1995), both 24 months long. 8 Table 4 shows a stronger and more robust correlation between price movements and turnover rates during the speculative period. If the positive correlation is caused by non-speculative factors, it can be expected to remain stable both in and out of the upswing. This suggests that the time-invariant component of the estate-specific liquidity premium cannot fully explain the observed correlation.
Following Mei, Scheinkman and Xiong (2005) , to allow for heterogeneity in the speculative price component-turnover correlation, and to sidestep the persistence in turnover rates, a cross-sectional regression is run separately for each month t:
8 The speculative period is defined by when at least 100 estates were between their trough and peak prices. Section III describes the timing of the price upswing across estates. A cutoff too low risks including estates that were not experiencing a bubble and thus rejecting the bubble test incorrectly. A cutoff too high decreases the power of the test by reducing the longitudinal size of the sample. Therefore an inaccurate definition of the bubble period biases against the evidence for a bubble.
(2)
where ∆P it and V it are defined as before, L i is the number of no-trade months in 1992 as a measure of illiquidity, X i contains time-invariant estate characteristics and D i a set of district dummies. 9 ε it is an error term. Results, with Fama-MacBeth standard errors, are reported in Table   5 . The price movement-turnover rate correlation remains positive and robust in all specifications during the speculative period (columns 1 to 3). No such correlation is found outside the speculative period (columns 4 to 6). This supports the speculation model described in Section III.
A comparison of columns 2 and 3 shows a similarity between the across-and withindistrict return-turnover correlations. As a side note, baseline price levels cease to be significantly correlated with price increases once turnover volume is controlled for. The illiquidity indicator (number of no-trade months) has a negative correlation with price movements in both periods as expected.
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B.
Alternative Explanations of the Return-Turnover Correlation
Alternative explanations consistent with the correlations shown in Table 5 are examined in this section. The most intuitive is an inadequate control for the potentially time-varying, estate-specific liquidity premium. However, a baseline liquidity measure is controlled for, which means one will have to imagine a time-varying component of liquidity premium that is orthogonal to the baseline measure. Also, the within-district comparisons imply that the liquidity premiums need to have changed in significantly different ways within each district in order to rationalize the results.
9 Please refer to Section II and Table 3 for details related to the inclusion of estate characteristics. Results both with and without these controls are presented, and none of the conclusion will change because of the choice of control variables. 10 I experiment with the reference year for the illiquidity measure and the baseline price measure. Using year 1993 produces quantitatively and qualitatively similar results which are available upon request.
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The housing ladder effect can also cause a differential increase in prices and an increase for. To the extent that these proxy for the quality ranking of the housing estates, there is little evidence for the housing ladder effect being responsible for the cross-sectional return-turnover correlation. Also, the coefficients of the baseline price measure are not significant in columns 2 and 3 of Table 5 , which is unlikely if the housing ladder effect were the main driver of the price upswing.
Lastly, one might think of the down-payment effect being responsible for the positive return-turnover correlation (David Genesove and Christopher J. Mayer 2001). 11 Down-payment requirements prevent households from trading down in a falling market because the equity recouped from the sale might not be enough for the down-payment of the second house. The opposite happens in a rising market. There are two reasons why this effect is less relevant to the empirical evidence presented. First, the down-payment model implies a sequence of events, first a price movement and then a change in turnover, which differs from the contemporaneous correlation being tested. Second, the unit of observation in the analysis is a housing estate.
Unless households wishing to trade up in a rising market typically buy in the same estate again, 14 the effect on turnover will be market-wide, not estate-specific. It is not clear if the downpayment model predicts a positive correlation between price changes and turnover volume in the context of a within-city analysis.
IV. An Analysis of the Fundamentals
To allow more room for a non-bubble argument, this section overviews all fundamental factors during the past decade for which data are available. However, it is important to keep in mind that the cross-sectional variation in the price increases and the return-turnover correlation will be hard to be reconciled with a fundamental explanation.
The housing stock in Hong Kong has been growing at a remarkably smooth rate, and the share of housing units provided by the government has remained slightly less 50 percent since 1987 (Figures 4 and 5) . Nor have construction costs shown any significant movement ( Figure 6 ).
On consumption demand, Figures 7 and 8 illustrate stable trends in population and home ownership rate. Figure 9 illustrates the percentage change in the real wage index and real GDP per capita relative to the 1992-3 average as compared to the corresponding change in the CentaCity Index (left scale). A modest increase in both real wages and per capita GDP around 1998 hints at the possibility that optimistic expectations about future income could have driven up housing prices before 1998. This explanation of the price upswing is incomplete in the following ways. First, the real wage index used here is deflated using the Consumer Price Index including a housing price component. Therefore there is a mechanical, negative relationship between the two series. Also, the unemployment rate paints a less optimistic picture (right scale).
Finally, if income expectations were the cause of the price upswing, it is not at all clear why the market experienced a sharp downtown in 1998.
Returns to the non-real estate components in the Hang Seng Index were at least as high as that to holding the residential housing stock ( Figure 10) ; this rules out a "flight to quality" explanation. Figure 11 compares movements in Hong Kong housing prices with those in the stock markets in Singapore and Japan. All three experienced a downturn between 1996 and 1998, but the foreign stock market indices fell much earlier than Hong Kong housing prices, and they did not show a sharp upward movement prior to the fall. While the housing market collapse might have been catalyzed or aggravated by the regional economic downturn, this suggests that the upswing before 1997 was due to factors more specific to Hong Kong.
The correlation between the monthly averages of housing prices and that of the inflationadjusted prime (best-lending) rate shown in Figure 12 is 0.51 during 1992-1997, and 0.58 during 1992-2004. 12 This is contradictory to the suggestion that lower interest rates fuelled the housing boom.
The market equilibrium condition of the standard asset pricing model (James M. Poterba 1984) implies that the real rental price is equal to the difference between per-period opportunity cost of housing services and expected capital gains. Therefore the price-rent ratio increases with the expected real house price inflation rate and serves as an indicator of market sentiments and discounting. During the price upswing, rents remained at a stable level and the price-rent ratio tracked the housing price index closely ( Figure 13 ). This suggests that market beliefs about future prices mirrored price movements, contrary to the efficient market hypothesis. In conclusion, there is little evidence that changes in fundamentals caused the dramatic price upswing in the housing market between 1995 and 1997.
V. Media Reporting as a Source of Disagreement
The net effect of media coverage on specific housing estates on the likelihood of bubble formation is ambiguous. On one hand, media hype might encourage the spread of speculative activities or perpetuate "conventional wisdom" (Shiller 2006a). On the other, media reporting might promote informational efficiency, which in turn reduces the degree of overconfidence or disagreement in the housing market.
I make use of the media coverage indicators as described in Section II. Column 1 in Table 6 shows a positive and significant differential in the return-turnover correlation by the number of all news reports. Column 2 reveals that it is likely to be driven by the number of positive articles. The positive reports are furthered broken down into those on large-scale transactions (column 3) and others (column 4); the former seems to be the main driver of the results in column 1. Although media coverage might proxy for turnover which might show positive short-term autocorrelation, I test for, and do not find, a similar differential by the baseline turnover rate (column 5). 13 In results not presented, neither negative or neutral news coverage nor the length of the articles shows a similar differential. No comparable phenomenon is found outside the speculative period (columns 6 to 10), which alleviate concerns about causality. These results offer tentative support for the hypothesis that positive media attention and media hype about large transactions fuelled speculation and echo the observation that "the history of speculative bubbles begins roughly with the advent of newspapers" (Shiller 2000).
VI. Political Uncertainties and Speculation
To investigate whether the political environment bred the disagreement underlying the property bubble, the local government is naturally the focus because of the within-city variations.
The timing of the price upswing coincided with the first directly elected District Boards in A.
Political Affiliation of District Board Members
One controversy around the time of the 1994 election was the Chinese Government's plan to invalidate the directly elected District Boards after the Handover, and replace them with appointed boards. (The 1994-elected District Boards were eventually dissolved after the July 1997 Handover. Fully-appointed "Provisional District Boards" were put in place.)
At the time of the 1994 election, two things were uncertain: how many, and which, of the elected members would be replaced and by whom they would be replaced. Presumably the dissolution of the directly elected District Boards was to substitute candidates that were more acceptable to the new Hong Kong government after the 1997 Handover, or those closer to its political ideology, for members who had dissenting views. According to this logic, the more ProChina the 1994 elected members were the less uncertainty should be involved with the political future of their constituencies.
To explore this dimension of uncertainty, data on all contestants of the 1994 election are where LEAN d is a time-invariant measure of political leaning at the district-level as described above and all other variables are defined as in equation (2). γ captures the differential in the return-turnover correlation by how Pro-China each district was on average. Equation (4) estimates Ω, the correlation between the district-level leaning indicator and price movements, which is absorbed by the district fixed effects, D i , in (5). The coefficient of interest, γ, is identified in both. Twenty-four non-speculative months before the 1994 election form a control group.
Panel A of Table 7 shows a significantly stronger return-turnover correlation for estates situated in districts with a smaller proportion of Pro-China District Board members, but only during the speculative period. 14 This is consistent with the theory that political uncertainties around the future of the District Boards fuelled heterogeneous beliefs that caused the housing bubble.
C. Vote Margin
Another measure of disagreement on the political front is the number of votes by which the elected member won the election, as a percentage of the total number of votes cast. The district-level vote margin (VMARGIN), a weighted average by the number of registered voters, is interacted with the turnover rate variable:
where all other variables are defined as before. Panel B of Table 7 shows a significantly weaker return-turnover correlation for district where District Board members won elections by relatively larger margins. No such relationship is supported by data outside the speculation period. Again, this suggests that political disagreement was associated with more rampant speculative trading.
VII. Concluding Remarks
From the Tulip Craze in the Netherlands in the 17 th Century to the Technology Stock Bubble in the United States in the late 1990s, the classical view of asset pricing has been challenged. The literature on non-fundamental price components has been limited, however, by the difficulty of measuring fundamental values of assets, which is exacerbated in housing studies because of the structural heterogeneity of the housing stock, low transaction frequency, and the importance of geographical location and local institutions (example, zoning laws) in determining housing values. This paper sidesteps these problems by performing a within-city analysis using a unique panel data set of over 300 large-scale housing complexes in Hong Kong.
The residential housing market in Hong Kong displayed unusual price behavior during the 1990s. Not only did we see dramatic price increases followed by sharp downfalls, an analysis of disaggregated data also reveals considerable cross-sectional variation in price movements and co-movements of prices and turnover rates. A metropolitan city with homeownership at 50 percent, well-developed capital markets and low information cost within the territory, Hong
Kong is not unlike many major cities in other parts of the world.
While this paper does not assert the unimportance of the fundamentals during the upswing, it does strongly suggest that they are unlikely to be the complete story. This paper provides support for the overconfidence-generated speculation model as proposed by scale. Each District Council member is assigned a pro-China index according to their political party affiliation, 5 being the most Pro-China and 1 being the least. 
